In vivo microscopic studies of age-related changes in the structure and the reactivity of cerebral microvessels.
To determine if hemodynamic changes in cerebral microvessels could contribute to the age-related changes in the blood-brain barrier (BBB) function, the cerebral microvessels of male Fischer 344 rats at different ages were studied using intravital fluorescence microscopy. Aging in rats was associated with significant arteriovenous shunting in the cerebral microvessels without alterations in blood flow characteristics or changes in vascular permeability to FITC dextran (150 kDa). The basal diameter of terminal arterioles examined in 24- to 27-month-old (aged) rats (28.6 +/- 2.8 microns) was not different from that in 12- to 15-month-old (intermediate age) rats (32.5 +/- 2.5 microns) or in 3- to 6-month-old (young) rats (28.6 +/- 3.0 microns). At 3 s following addition of 5% BaCl2 there was 23.3 +/- 3.47% constriction of arterioles in young rats and 14.8 +/- 5.16% constriction in intermediate age rats, but only a 3.43 +/- 5.69% change in aged rats (P less than 0.03). This initial brief constriction phase was followed by a dilatory response which was similar in all age groups. One minute following suffusion with artificial cerebrospinal fluid, the arteriolar diameter essentially returned to baseline in all rats examined. It is concluded that aging in rats is associated with alterations in cerebral microvascular reactivity in vivo along with arteriovenous shunting. These changes may contribute to age-related alterations in the BBB function.